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Phenethyl isothiocyanate inhibits STAT3 activation
in prostate cancer cells
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This study was undertaken to investigate the mechanism by which phenethyl isothiocyanate (PEITC),
a natural compound from cruciferous vegetables, exhibits antitumor effect on prostate cancer cells.
Cell proliferation, cell cycle, Western blot, gene transfer, and reporter assays were used to test the
effects of PEITC on the growth and IL6/JAK/STAT3 pathway in prostate cancer. The result showed
that PEITC significantly inhibited DU145 cell proliferation in a dose-dependent manner and induced
the cell arrest at G2-M phase. PEITC inhibited both constitutive and IL-6-induced STAT3 activity in
DU145 cells. IL-6-stimulated phosphorylation of JAK2, an STAT3 upstream kinase, was also attenu-
ated by PEITC. Moreover, an antioxidant reagent, N-acetyl-L-cysteine (NAC) which suppresses reac-
tive oxygen species (ROS) generation, reversed the early inhibitory effects of PEITC on cell prolifer-
ation, constitutive or IL-6-mediated JAK-STAT3 phosphorylation in PCa cells. Taken together, our
data demonstrated that PEITC can inhibit the activation of the JAK-STAT3 signal-cascade in prostate
cancer cells and the underlying mechanism may be partially involved with blocking cellular ROS pro-
duction during the early stage of the signaling activation by IL-6.
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1 Introduction

Prostate cancer (PCa) is a common cause of death in men,
especially in Western countries. It still remains incurable in
the androgen-refractory phase. Signal transducer and acti-
vator of transcription 3 (STAT3), a member of Janus kinase
(JAK)/STAT signaling pathway, is a latent transcription fac-
tor which can be activated by many cytokines and growth
factors [1]. Activation of the JAK/STAT3 pathway via IL 6
(IL-6) has been linked to PCa progression. Upon IL-6 bind-
ing to the IL-6 receptor, which consists of a ligand recogni-
tion subunit and a gp130 signal transducer, the signals are
transduced exclusively by the cytoplasmic domain of gp130
to which Janus tyrosine kinases (JAKs) are constitutively

attached [2]. Activated JAKs can phosphorylate STAT3 at
Tyr705, which induces formation of tail-to-tail STAT3
dimers. Finally, the dimerized STAT3 translocated into
nucleus where they bind to specific DNA responsive ele-
ments within the promoters of target genes and thus activate
transcription of associated genes which are important for
the PCa proliferation [3]. It has been shown that IL-6 neu-
tralizing antibodies or STAT3 antisense nucleotides can
inhibit cell growth and cause apoptosis in PCa cells [4, 5].

Clinical observations revealed the correlation between
high level of serum IL-6 and androgen-refractory prostate
tumors. In vitro studies also demonstrated that IL-6-
dependent activation of the JAK/STAT3 pathway is accom-
panied by transition from androgen-dependent to androgen-
independent PCa cell growth [6]. The hypothesis that
STAT3 is involved in the development of hormone-refrac-
tory PCa is further supported by the observation that levels
of activated STAT3 are significantly higher in androgen
receptor (AR)-negative cells (DU145 and PC3) than in AR-
positive cells (LNCaP) [7]. STAT3 activation could act to
promote cell growth and survival in androgen-refractory
PCa independent of the AR. Recently Tam et al., investi-
gated both the expression levels and activation of the IL-6/
JAK/STAT3 pathway in matched hormone-sensitive and
hormone-refractory tumors from the same patient, the
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results also showed that STAT3 is crucial for the transition
to androgen-refractory PCa [8]. Moreover, STAT3 has been
demonstrated to play a critical role in facilitating immune
evasion by negatively regulating cellular and innate
immune responses [9]. it can induce the expression of
CD46, one of the complement-regulatory proteins, and pro-
tects PCa cells from complement-dependent cytotoxicity
[10]. All of these studies suggested that IL-6/JAK/STAT3
could be a potential therapeutic target for PCa therapy.

Epidemiologic studies continue to support the premise
that dietary intake of cruciferous vegetables may be protec-
tive against the risk of PCa [11]. Anticarcinogenic effect of
cruciferous vegetables is attributed to organic isothiocya-
nates (ITCs) that occur naturally as thioglucoside conju-
gates (glucosinolates) in a variety of cruciferous vegetables,
such as broccoli, watercress, and cabbage. Organic ITCs
are generated due to hydrolysis of corresponding glucosino-
lates through catalytic mediation of myrosinase, which is
released on damage of the plant cells during processing of
cruciferous vegetables [11]. Phenethyl-ITC (PEITC) is one
of the most extensively studied ITCs, and is a hydrolyzed
product of gluconasturtiin, a glucosinolate, typically found
in watercress, radish and turnip [12]. Studies have revealed
that PEITC suppressed the growth of human PCa cells in
culture as well as in vivo in xenograft assays. Many poten-
tial mechanisms have been proposed for anti-PCa effects of
PEITC including inhibition of AR, apoptosis induction [13,
14]. It has been shown recently that PEITC can inhibit the
cap-dependent translation and angiogenesis in androgen-
refractory PCa PC-3 cells [15, 16].

In this study we investigated the potential mechanisms of
PEITC on human PCa by observing the effects of PEITC on
IL-6-induced JAK/STAT3 pathway activation in PCa cells
in vitro. We found that PEITC significantly inhibited PCa
proliferation, increased cell arrest at G2-M phase, and
repressed constitutive and IL-6-stimulated JAK/STAT3
activation and IL-6-induced AR transcriptional activity.
Moreover, we showed that an antioxidant reagent, N-acetyl-
L-cysteine (NAC) could reversed the inhibitory effects of
PEITC on PCa cell proliferation, constitutive or IL-6-medi-
ated JAK/STAT3 phosphorylation and IL-6-induced AR
transcriptional activity. Thus, our data suggest that PEITC
can inhibit PCa cell growth via repression of the JAK/
STAT3 signal-cascade, a process that maybe associated
with cellular redox reactions.

2 Materials and methods

2.1 Cells and reagents

Human PCa cell lines, DU145 and LNCaP, were from the
American Type Culture Collection (Manassas, VA, USA)
and were routinely maintained in RPMI 1640 with 5% fetal
bovine serum (FBS, Biofluids, Rockville, MD, USA) at
378C under a humidified atmosphere of 5% CO2. Recombi-

nant human IL-6 (Leinco Technologies, MO, USA) was
used at 25 ng/mL as indicated in each experiment. PEITC
and phenyl isothiocyanate (PITC) (LKT Laboratories, St.
Paul, MN, USA) were dissolved in DMSO, which also was
used as a control vehicle.

2.2 Cell proliferation assay and cell cycle
distribution analysis

The 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy-
phenyl)-2-(4-sulfophenyl)-2H tetrazolium (MTS) assay
was used to detect the cell proliferation. Cells were cultured
in 96-well plates at a density of 1000 cells per well with
100 lL of culture medium. After incubation for 40 h, cells
were treated with PEITC or DMSO as a control for 72 h,
then 20 lL of MTS (Promega, Madison, WI, USA) was
added. After another 2 h incubation, 100 lL soluble forma-
zan containing media were used to measure the absorbance
at 490 nanometers (nm). The control without cells was used
to blank the background.

To test the effect of ITCs on the cell cycle, DU145 cells
were plated in a 10 cm-diameter dishes treated with PEITC
or PITC or vehicle (DMSO) for 20 h. Cells were trypsi-
nized, washed twice with PBS, and fixed in ice-cold 40%
ethanol. Fixed cells were incubated with 10 lg/mL RNase
(Roche Diagnostics Corporation, Indianapolis, IN, USA) at
378C for 15 min, stained with 10 lg/mL propidium iodide
(Sigma) at room temperature for 15 min and analyzed on an
FACScan flow cytometer. The percentage of cells in differ-
ent phases of the cell cycle was determined using ModFit
cell cycle analysis software.

2.3 Western blot analysis

Cells were seeded in 24 well plates at 2.56104 cells/well
and cultured for 2 days. Cultured cells were then treated
with PEITC or PITC or DMSO (for control) at indicated
concentration. For the IL-6 stimulation experiment, cells
were starved with serum free medium for 2–3 h in order to
remove constitutive IL-6 generation and then add 25 ng/mL
IL-6 combine with PEITC or PITC or DMSO (for control)
at indicated concentration. Cell lysates were prepared in
SDS sample buffer at 5, 15, 25, 40 min or 20 h. After heated
at 908C for 10 min, samples were subjected to Western blot
analysis with the primary antibodies against pTyr-STAT3,
STAT3, pTyr JAK2, JAK2 as indicated and horseradish per-
oxidase-conjugated secondary antibodies and visualized by
enhanced chemiluminescence (Amersham Biosciences,
Piscataway, NJ, USA). Total STAT3 and JAK2 were blotted
to assure equal loading.

2.4 Cell transfection and luciferase reporter
assays

Transfections were performed using the Lipofectamine
reagent (Invitrogen, Camarillo, CA, USA) for DU145 cells
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and genefactor (VennNova, LLC., Pompano Beach, FL,
USA) for LNCaP cells. Briefly, cells (2–36104 cells/well)
were seeded in 24-well plates, when cells grew to 70–80%
confluence, 250 ng of the reporter constructs and 50 ng of
SV40- b-gal were transfected. After 6 h incubation, the
medium was changed to 1% CSS RPMI medium and cells
were treated for an additional 6 h with or without IL-6
(25 ng/mL), in combination with PEITC or PITC. Whole
cell extracts were prepared by extraction with 100 lL of
lysis buffer (Promega, Madison, WI, USA). Then luciferase
activity was measured by using a luciferase assay system
(Promega) and Turners Design Luminometer TD 20/20.
Finally, luciferase activity was normalized with the b-galac-
tosidase (b-gal) activity assayed by using the substrate,
o-nitrophenyl-b-D-galactopyranoside (ONPG).

2.5 Statistical analysis

All values were given as mean l SDs. Means of groups
were compared with the student's t-test and p < 0.05 was
used as the level of significance.

3 Results

3.1 PEITC inhibits cell growth and induces G2-M
phase cell cycle arrest in PCa cells

To evaluate the effects of ITCs on cell proliferation of
human PCa cell line DU145, we treated cells with PEITC or
PITC at various concentrations for 72 h. Cell proliferation
was estimated by MTS assay. Figure 1A shows that PEITC
inhibited cell proliferation. The proliferation of DU145 cell
was reduced by 25% after treatment with PEITC at 5 lM,
and was further reduced by 68% at 20 lM. In contrast,
when cells were treated with PITC, which is a structural
analog of PEITC but lacks a –CH2 spacer that links the aro-
matic ring to the –N=C=S group, no significant cell growth
inhibition was observed. The cell-cycle study (Fig. 1B)
showed that G2-M population was significantly increased
after treatment with 10 lM of PEITC in DU145 cells for
24 h. In contrast, little effect was observed when the cells
were treated with PITC. These data suggest that PEITC, but
not PITC, can repress human PCa cell growth and this
inhibitory effect maybe associated with G2-M cell cycle
arrest.

3.2 PEITC inhibits constitutive and IL-6-induced
STAT3 activation in PCa cells

The activation of STAT3 signaling pathway is critical for
the growth of PCa cells. STAT3 is constitutively activated
in highly malignant PCa cell lines, such as DU145 and TSU
cells, but not in LNCaP cells. To examine if the constitu-
tively activated STAT3 signaling transduction pathway can
be affected by ITCs, DU145 cells were exposed to PITC or

PEITC for 20 h. Total and phosphorylated STAT3 expres-
sion levels were detected by Western blot analysis. As
shown in Fig. 2A, an activation of STAT3 via phosphoryla-
tion at tyrosine site 705 was detected in DU145 cells, con-
sistent with previous reports that STAT3 is constitutively
activated in DU145 cells [17]. After treatment with PEITC
at 5, 10, 20 lM, the phosphorylated STAT3 protein level in
cells were decreased in a dose-depended manner. In con-
trast, the total STAT3 showed no change (Fig. 2A).

To study if PEITC can inhibit IL-6-induced STAT3 acti-
vation in DU145 cells, DU145 cells were starved for 2–3 h
in serum free medium, and then treated with 25 ng/mL IL-6
and PEITC and control group received the same amount of
vehicles. The results from Western blot showed that IL-6
can induce STAT3 activation which is consistent with the
previous report. The important finding is PEITC inhibited
the IL-6-induced STAT3 activation in a dose-dependent
manner. STAT3 phosphorylation was totally blocked by
PEITC at a concentration of 20 lM. In order to test how
fast PEITC can inhibit IL-6-induced STAT3 phosphoryla-
tion, DU145 cells were treated with IL-6 with or without
PEITC for 5, 15, 25, 40 min. As shown in Fig. 2C, PEITC
inhibited IL-6 activated STAT3 phosphorylation as early as
5 min after treatment. Similarly, IL-6-induced STAT3 phos-
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Figure 1. Effects of PEITC and PITC on the proliferation of
androgen-refractory PCa DU145 cells. (A) DU145 cells were
treated with various amounts of PEITC or PITC for 72 h. MTS
assay was performed. The average of MTS measurements of
the group without treatment was presented as 100% (n = 4–6).
* p < 0.05 compared with the group of no treatment; (B) After
treated with or without PEITC and PITC for 24 h, flow cytome-
ter was used to analyze the DU145 cell cycle from G1 to S
phase. * p < 0.05 compared with the group of no treatment.
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phorylation and inhibition by PEITC were also found in
LNCaP cells as shown in Fig. 2D.

To further address the effects of PEITC on STAT3 activa-
tion in PCa cells, a luciferase reporter construct containing
STAT3-binding sites was transfected into DU145 and
LNCaP cells. After transfection, cells were treated with or
without PEITC at various concentrations in the presence or
absence of IL-6. Again, a constitutive STAT3 transactiva-
tion was detected in DU145 cells (Fig. 3A). A significant
stimulatory effect of exogenous IL-6 on STAT3 transcrip-
tional activity was observed in both DU145 (Fig. 3B) and
LNCaP cells (Fig. 3C). PEITC inhibited the constitutive
(Fig. 3A) and IL-6-induced STAT3 reporter activities in
DU145 cells (Fig. 3B) and LNCaP cells (Fig. 3C). Taken
together, these data indicated that PEITC can repress IL-6-
induced STAT3 activation in both DU145 and LNCaP cells.

3.3 PEITC inhibits IL-6-induced JAK2
phosphorylation

IL-6 induces STAT3 activation by phosphorylation of JAK2
at the tyrosine 1007 and 1008 [18]. To test whether the
PEITC affects IL-6-induced activation of STAT3 via JAK2
in PCa cells, we studied the effects of PEITC on IL-6 stimu-
lated JAK2 tyrosine phosphorylation in DU145 and LNCaP
cells. Tyrosine phosphorylation of JAK was assessed by
Western analysis in both cell lines after treatment with IL-6
and PEITC. IL-6-induced phosphorylation of JAK2 was
totally blocked by PEITC in DU145 cells (Fig. 4A) and par-
tially blocked in LNCaP cells (Fig. 4B), further supporting
that PEITC inhibits IL-6-induced activation of the JAK/
STAT3 pathway in PCa cells.

3.4 PEITC inhibits IL-6-induced AR transcriptional
activity in LNCaP cells

The JAK/STAT3 pathways were reported to cross-talk with
the AR signaling pathway [19]. Activation of STAT3 has
been implicated in the activation of AR induced by IL-6 in
an androgen independent manner in LNCaP cells [19]. To
examine whether inhibition of PEITC on IL-6-induced acti-
vation of the JAK/STAT3 pathway can further affect AR-
signaling in PCa cells, we tested the effects of PEITC on
IL-6-associated activation of AR-signaling. PSA-6 kb and
hK2-3ARE luciferase reporter gene expression vectors, rep-
resenting two commonly used AR activated gene pro-
moters, were transfected into LNCaP cells. Transfected
cells were then treated with or without IL-6 in the presence
or absence PEITC at concentration of 5, 10, 20 lM or PITC
at 30 lM (only in Fig. 5B) for 6 h followed by luciferase
analysis. The results showed that luciferase activity in both
PSA-6kb (Fig. 5A) and hK2-3ARE (Fig. 5B) induced by
IL-6 in PCa cells was significantly inhibited by PEITC.
This is consistent with the results in Fig. 3C and 4B that
PEITC suppresses IL-6-mediated JAK/STAT3 activation in
LNCaP cells.

3.5 N-acetyl-L-cysteine (NAC) can affect PEITC
action

Reactive oxygen species (ROS) can affect cell growth and
cellular signaling pathway [20] and it has been reported that
ITCs can increase intracellular ROS generation [21–23] in
several systems including PCa cells. To test whether ROS is
involved in PEITC-associated inhibition of cell growth in
PCa cells, we used NAC, an antioxidant that suppresses
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Figure 2. Effects of PEITC on the constitutive or IL-6-induced STAT3 activation in PCa cells. LNCaP and DU145 were treated with
PEITC or IL-6, pSTAT3Ty705 protein levels were studied by Western blot, STAT3 levels was used to be an internal control. (A) DU145
cells were treated with various amounts of PEITC for 20 h. (B) DU145 cells were rinsed with and incubated with serum free medium
for 2–3 h, then treated with 25 ng/mL of IL-6 and various amounts of PEITC for 40 min. (C). DU145 cells were treated with 20 lM
PEITC for different times from 5 to 40 min. (D) LNCaP cells were treated with 25 ng/mL of IL-6 and various amounts of PEITC for
40 min.
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ROS generation, to test the role for ROS in PEITC-associ-
ated inhibition of cell growth and STAT3 activation in
DU145 cells. We found that NAC at a dose of 5 mM com-
pletely reversed the inhibitory effect of PEITC on DU145
cell growth (Fig. 6A). Interestingly, this reversal effect of
NAC was only observed at 0 and 0.5 h (Fig. 6A) after its
administration, after 1 h incubation with PEITC, NAC can-
not reverse the inhibitory effect of PEITC, suggesting that

ROS or some kind of redox reactions occurred at the early
phase of PEITC action on DU145 cells. Consistently, addi-
tion of NAC dramatically attenuated PEITC-repressed con-
stitutive (Fig. 6B) and IL-6-induced (Fig. 6C) STAT3 pro-
tein phosphorylation and STAT3 transcriptional activity
(Fig. 6D). Furthermore, inhibitory effect of PEITC on IL-6-
stimulated AR transcriptional activity in LNCaP cell was
also reversed by NAC administration (Fig. 6E). These
results suggest that ROS generation or unidentified redox
reaction may, at least in part, account for the effect of
PEITC on STAT3 pathway repression and consequent
growth inhibition at the early phase.

4 Discussion

As one of the most prevalent types of malignancy in the
United States and many other countries, prostate carcino-
genesis has been viewed as a multistage and complex proc-
ess consisting of initiation, promotion, and progression
[24]. Although PCa patients can benefit from androgen
ablation, eventually most of them become poorly respon-
sive as the disease progresses to the androgen-refractory
state [25]. Recent studies implicate that IL-6 may function
as an autocrine or paracrine growth factor since it stimu-
lates proliferation of various cancer cells, including PCa
cells [26–28]. It is well accepted that IL-6 may activate mul-
tiple signaling pathways, in particular, the JAK/STAT3 and
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Figure 3. PEITC inhibits STAT3-mediated transactivation in
PCa cells. A luciferase reporter construct containing STAT3
binding elements (STAT3-luc vector) was transfected into
DU145 or LNCaP cells. Cells were then treated with PEITC or
IL-6 for 6 h and STAT3-dependent luciferase activity was
measured by a reporter gene assay. b-gal was used to be an
internal control for normalizing the luciferase activity. (A)
DU145 cells were transfeced with STAT3-luc vector and
treated with 15 lM PEITC for 6 h. * p < 0.05 when compared
to no PEITC treatment. (B) DU145 cells were transfected with
STAT3-luc vector and treated with 25 ng/mL of IL-6 and vari-
ous amounts of PEITC for 6 h. * p < 0.05 when compared to
only IL-6 treatment. (C). LNCaP cells were transfeced with
STAT3-luc vector and treated with 25 ng/mL of IL-6 and vari-
ous amounts of PEITC for 6 h. * p < 0.05 when compared to
only IL-6 treatment.

Figure 4. PEITC inhibits IL-6-induced JAK2 phosphorylation
in PCa cells. (A) DU145 cells were treated with 25 ng/mL of IL-
6 and 20 lM PEITC for 15 or 20 min. JAK phosphorylation at
the tyrosine 1007 and 1008 was assessed by Western blot.
JAK2 protein levels were used to be an internal control. (B)
LNCaP cells were treated with 25 ng/mL of IL-6 and 15 lM
PEITC for 10 min and JAK phosphorylation at the tyrosine
1007 and 1008 was studied by Western blot. Total levels of
JAKs were used as the internal controls.
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mitogen-activated protein kinase (MAPK) pathways [29].
Activation of the JAK/STAT3 pathway transmits IL-6-
mediated signals from cell-surface receptor to the target
genes in nucleus and is critical for regulation of PCa cellu-
lar growth and differentiation [30]. Indeed, previous reports
demonstrated that androgen-refractory PCa DU145 and
PC3 cells constitutively express IL-6 and activate phosphor-
ylation of STAT3 [7]. Moreover, the JAK/STAT3 pathway
is involved in the signaling cross-talking with the AR. Acti-
vation of STAT3 not only ensures maintenance of the AR
signal but also increases AR activation by other signals
such as EGF and IL-6 [31]. In the present study, we found
that IL-6 stimulates cell growth and JAK/STAT3 pathway
in PCa cells. IL-6 can also stimulate AR transactivation in
LNCaP cells. For constitutive STAT3 phosphorylation, only
DU145 cells showed positive, presumably via endogenous
expression of IL-6. Thus, our data further support the role
for IL-6 and its associated activation of the JAK2/STAT3

pathway in PCa growth. Moreover, interference of IL-6-
stimulated JAK2/STAT3 pathway may yield a promising
way to repress or prevent PCa progression.

Numerous epidemiologic studies have shown that con-
sumption of cruciferous vegetables is protective against
various types of human cancers [32]. ITCs which naturally
occur in cruciferous vegetables have recently received
much attention as possible chemopreventive agents [33–
35]. PEITC, a well-studied member of ITCs, has shown
antiproliferative effects on PCa and preneoplastic cells
[36]. In the present study, consistent with previous reports
[37], we found that PEITC can significantly inhibit PCa
proliferation, cause cell cycle G2-M phase arrest in DU145
cells. Another similar isothiocyanate substance, PITC,
which is a structural analog of PEITC but lacks the –CH2

spacers that link the aromatic ring to the –N=C=S group,
has no significant inhibitory effects on DU145 cell growth,
suggesting that inhibition of PCa proliferation by ITCs is
structure-dependent. We have also detected an activation of
STAT3 and JAK2 phosphorylation in DU145 cells after
stimulation with a recombinant human IL-6. For the first
time we showed that PEITC, but not PITC, effectively
represses both constitutive and IL-6-induced phosphoryla-
tion of JAK and STAT3 in cultured PCa cells, suggesting
that PEITC represses PCa growth via inhibition of JAK/
STAT3 activation. This is further supported by our observa-
tion that PEITC inhibits IL-6-induced AR-activation in an
androgen sensitive PCa cell line (i. e., LNCaP cells). Activa-
tion of the JAK/STAT3 pathway has been implicated in the
activation of AR-dependent gene expression induced by
IL-6 in PCa cells [38] independent of androgens. Indeed,
we showed that PEITC, but not PITC, down-regulates IL-6-
induced AR transcriptional activity on hK2-3ARE and PSA
promoter activity in LNCaP cells.

ROS may stimulate cell proliferation and induce genetic
instability, and their increase in cancer cells is often viewed
as an adverse event. Increased ROS can be exploited to
selectively kill cancer cells [20]. Several drugs against the
cancer perform their function through generation of ROS
[39–40]. It has been reported recently that ITCs, including
PEITC, can increase intracellular ROS production [20–23].
However, in this study we found that IL-6/STAT3 pathway
is affected by ROS induced by PEITC only at the early stage
of its administration. Further, NAC can only block growth
inhibitory effect at early PEITC treatment. These results
were one of the most significant findings in this report, and
consistently suggest that PEITC induced ROS at early time
of its application which in turn interfered with STAT3 acti-
vation with consequent cell growth inhibition. Evidence
also clearly showed that PEITC can increase oxidative
stress and mediate the activation of antioxidant responsive
element containing genes such as heme oxygenase-1 [41].
Conceivably, those thiol containing antioxidants such as
glutathione or 2-mercaptoethanol might have similar
effects to NAC [42]. Alternatively, it has been reported that
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Figure 5. PEITC inhibits IL-6 induced AR transcriptional activ-
ity in LNCaP cells. (A) The luciferase expression vector con-
taining PSA-6kb promoter was transfected into LNCaP cells,
then treated the transfected cells with 25 ng/mL of IL-6 and
variant amounts of PEITC for 6 h without androgens. The luci-
ferase activity was measured by reporter gene assay and b-
gal was used to be an internal control for normalizing the luci-
ferase activity. (B) The luciferase expression vector containing
hK2-3ARE promoter was transfected into LNCaP cells, then
treated the transfected cells with 25 ng/mL of IL-6 and variant
amounts of PEITC or 30 lM PITC for 6 h without androgens.
The luciferase activity was measured by reporter gene assay,
and b-gal was used to be an internal control for normalizing
the luciferase activity. * p < 0.05 when compared to only IL-6
treatment.
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NAC can interact chemically with PEITC through its free
thiol group interacting with the ITC moiety of PEITC to
reverse inhibitory effects on the proliferation of PCa cells
[43]. Therefore, a plausible explanation was proposed by
other studies [44] that thiocarbamoylation of glutathione or
the cysteinyl thiol group containing proteins may be a major
mechanism for activation of certain critical cellular events
by PEITC.

In conclusion, our studies provide the evidence that
PEITC, but not PITC, inhibits activation of the JAK/STAT3
pathway and consequently, cell growth of PCa cells. More-
over, inhibition of cell growth and JAK/STAT3 activation
by PEITC at the early stage is, at least in part, associated
with certain redox mediated mechanisms such as the pro-
duction of ROS. However, the interesting question of what
exact mechanism that ROS is involved in JAK/STAT inacti-
vation will require further investigation in the near future.

This work was, in part, supported by NIH grant 88900.
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